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1. General Information Id 100-50-5 
 Date 16.12.2004 

 

 

1.0.1 APPLICANT AND COMPANY INFORMATION 

   
Type : manufacturer 
Name : Dow Chemical 
Contact person :  
Date :  
Street :  
Town : 48674 Midland, MI 
Country : United States 
Phone :  
Telefax :  
Telex :  
Cedex :  
Email :  
Homepage :  

 
21.06.2004 

 

1.0.2 LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR 

 

1.0.3 IDENTITY OF RECIPIENTS 

 

1.0.4 DETAILS ON CATEGORY/TEMPLATE 

 

1.1.0 SUBSTANCE IDENTIFICATION 

   
IUPAC Name : 3-cyclohexene-1-carboxaldehyde 
Smiles Code : O=CC(CCC=C1)C1 
Molecular formula : C7 H10 O1 
Molecular weight : 110.16 
Petrol class :  

 
27.04.2004 (1)

 

1.1.1 GENERAL SUBSTANCE INFORMATION 

   
Purity type : typical for marketed substance 
Substance type : organic 
Physical status : liquid 
Purity : >= 99.65   % w/w 
Colour : transparent colorless 
Odour : mild aldehyde 

 
Reliability : (2) valid with restrictions 
26.07.2004 (2)

 

1.1.2 SPECTRA 

2 / 64 

 



1. General Information Id 100-50-5 
 Date 16.12.2004 

 

1.2  SYNONYMS AND TRADENAMES 

   
1,2,3,6-tetrahydrobenzaldehyde 

 
27.04.2004 
   
1,2,5,6-tetrahydrobenzaldehyde 

 
27.04.2004 
   
1-cyclohexene -4-carboxaldehyde 

 
27.04.2004 
   
1-formyl-3-cyclohexene 

 
27.04.2004 
   
3-cyclohexene-1-carboxaldehyde 

 
27.04.2004 
   
4-formylcyclohexene 

 
27.04.2004 
   
cyclohexene-4-carboxaldehyde 

 
27.04.2004 
   
delta 1-tetrahydrobenzaldehyde 

 
27.04.2004 

 

1.3  IMPURITIES 

   
Purity : typical for marketed substance 
CAS-No : 100-73-2 
EC-No : 202-884-5 
EINECS-Name : 3,4-dihydro-2H-pyran-2-carbaldehyde 
Molecular formula :  
Value : <= .25   % w/w 

 
27.04.2004 (3)

 

1.4  ADDITIVES 

 

1.5  TOTAL QUANTITY 

 

1.6.1 LABELLING 

 

1.6.2 CLASSIFICATION 
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1. General Information Id 100-50-5 
 Date 16.12.2004 

 

1.6.3 PACKAGING 

 

1.7  USE PATTERN 

   
Type of use : industrial 
Category : Chemical industry: used in synthesis 

 
Reliability : (2) valid with restrictions 
21.05.2004 

 

1.7.1 DETAILED USE PATTERN 

 

1.7.2 METHODS OF MANUFACTURE 

   
Origin of substance : Synthesis 
Type : Production 

 
Test substance : Produced by reaction of acrolein and butadiene 
Reliability : (2) valid with restrictions 
21.05.2004 

 

1.8  REGULATORY MEASURES 

 

1.8.1 OCCUPATIONAL EXPOSURE LIMIT VALUES 

   
Type of limit : other: UCC exposure limit 
Limit value : 5 ml/m3 

 
Reliability : (2) valid with restrictions 
21.05.2004 (4)

 

1.8.2 ACCEPTABLE RESIDUES LEVELS 

 

1.8.3 WATER POLLUTION 

 

1.8.4 MAJOR ACCIDENT HAZARDS 

 

1.8.5 AIR POLLUTION 

 

1.8.6 LISTINGS E.G. CHEMICAL INVENTORIES 

 

1.9.1 DEGRADATION/TRANSFORMATION PRODUCTS 
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1. General Information Id 100-50-5 
 Date 16.12.2004 

 

1.9.2 COMPONENTS 

 

1.10 SOURCE OF EXPOSURE 

 

1.11 ADDITIONAL REMARKS 

 

1.12 LAST LITERATURE SEARCH 

 

1.13 REVIEWS 

5 / 64 

 



2. Physico-Chemical Data Id 100-50-5 
 Date 16.12.2004 

 

 

2.1  MELTING POINT 

   
Value : = -96.1   °C 
Sublimation :  
Method :  
Year :  
GLP : no 
Test substance : no data 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.05.2004 (5)
   
Value : = -100   °C 
Sublimation :  
Method :  
Year :  
GLP : no data 
Test substance : no data 

 
Reliability : (3) invalid 
  Rejected by DIPPR Diadem Version 1.5   

 
Additional information on DIPPR can be found at 
http://dippr.byu.edu/description.htm 

27.04.2004 (6)
   
Value : = 2   °C 
Sublimation :  
Method :  
Year :  
GLP : no data 
Test substance : no data 

 
Reliability : (3) invalid 
  Melting point value is inconsistent with known handling practices and 

accepted value by DIPPR. 
 
Additional information on DIPPR can be found at 
http://dippr.byu.edu/description.htm 

27.04.2004 (7)
 

2.2  BOILING POINT 

   
Value : = 164   °C  at 1013 hPa 
Decomposition :  
Method :  
Year : 1948 
GLP : no 
Test substance : no data 

 

6 / 64 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.05.2004 (5)

   



2. Physico-Chemical Data Id 100-50-5 
 Date 16.12.2004 

 

Value : = 105   °C  at 1013 hPa 
Decomposition :  
Method :  
Year :  
GLP : no data 
Test substance : no data 

 
Reliability : (3) invalid 
  3:  Rejected by DIPPR Diadem Version 1.5.  Additional information on 

DIPPR can be found at http://dippr.byu.edu/description.htm 
27.04.2004 (7)

 

2.3  DENSITY 

   
Type : density 
Value : = .9694   g/cm³ at 20 °C 
Method :  
Year :  
GLP : no data 
Test substance : no data 

 
Reliability : (2) valid with restrictions 
  2g:  Data from Handbook or collection of data 
27.04.2004 (7)
   
Type : density 
Value : = .977   g/cm³ at 20 °C 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
27.04.2004 (3)

 

2.3.1 GRANULOMETRY 

 

2.4  VAPOUR PRESSURE 

   
Value : = 2.3   hPa at 20 °C 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
27.04.2004 (3)
   
Value : = 2.97   hPa at 25 °C 
Decomposition :  
Method :  
Year :  
GLP : no data 
Test substance : no data 

 
Result : Value is equivalent to 2.225 mm Hg. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.05.2004 (8)
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2. Physico-Chemical Data Id 100-50-5 
 Date 16.12.2004 

 

2.5  PARTITION COEFFICIENT 

   
Partition coefficient : octanol-water 
Log pow : = 1.34   at  °C 
pH value :     
Method :  
Year : 1988 
GLP : no data 
Test substance : no data 

 
Method : Method of Rekker, R.F. (1977). The hydrophobic fragmental constant.  

Elsevier, Amsterdam was used. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
27.04.2004 (9)
   
Partition coefficient : octanol-water 
Log pow : = 1.89   at  °C 
pH value :     
Method :  
Year :  
GLP :  
Test substance : as prescribed by 1.1 - 1.4 

 
Method : KOWWIN v 1.67 estimate 
Result : Log Kow = 1.89 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.05.2004 (10)

 

2.6.1 SOLUBILITY IN DIFFERENT MEDIA 

   
Solubility in : Water 
Value :      at  °C 
pH value :     
 concentration :   at  °C 
Temperature effects :  
Examine different pol. :  
pKa :  at 25 °C 
Description :  
Stable :  
Deg. product :  
Method :  
Year :  
GLP : no data 
Test substance : no data 
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Result : Slightly soluble 
Reliability : (2) valid with restrictions 
  2g:  Data from Handbook or collection of data 
27.04.2004 (11)
   
Solubility in : Water 
Value : = .5   vol% at 20 °C 
pH value :     
 concentration :   at  °C 
Temperature effects :  
Examine different pol. :  



2. Physico-Chemical Data Id 100-50-5 
 Date 16.12.2004 

 

pKa :  at 25 °C 
Description :  
Stable :  

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
27.04.2004 (3)

 

2.6.2 SURFACE TENSION 

 

2.7  FLASH POINT 

   
Value : = 47.2 °C 
Type :  

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (12)
   
Value : = 46.1 °C 
Type : closed cup 
Method :  
Year :  
GLP :  
Test substance : as prescribed by 1.1 - 1.4 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
24.05.2004 (4)
   
Value : = 57.2 °C 
Type : open cup 
Method :  
Year :  
GLP :  
Test substance : as prescribed by 1.1 - 1.4 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
24.05.2004 (4)

 

2.8  AUTO FLAMMABILITY 

 

2.9  FLAMMABILITY 

   
 

9 / 64 

Result : Flammability limits are predicted to range from 1.1 to 9.95% at 25C and 1 
atm. 

Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
24.05.2004 (13)



2. Physico-Chemical Data Id 100-50-5 
 Date 16.12.2004 

 

 

2.10 EXPLOSIVE PROPERTIES 

 

2.11 OXIDIZING PROPERTIES 

 

2.12 DISSOCIATION CONSTANT 

 

2.13 VISCOSITY 

 

2.14 ADDITIONAL REMARKS 

   
Memo : Vapor Density is 3.8 (Air = 1). 

 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.05.2004 (4)
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3. Environmental Fate and Pathways Id 100-50-5 
 Date 16.12.2004 

 

 

3.1.1 PHOTODEGRADATION 

   
Type : air 
Light source :  
Light spectrum :     nm 
Relative intensity :     based on intensity of sunlight 
Deg. product :  
Method :  
Year :  
GLP :  
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Estimation method using AopWin v1.91 
Result : Hydroxyl Radicals Reaction: 

      OVERALL OH Rate Constant =  88.6330 E-12 cm3/molecule-sec 
      Half-Life =     0.121 Days (12-hr day; 1.5E6 OH/cm3) 
      Half-Life =     1.448 Hrs 
   Ozone Reaction: 
      OVERALL Ozone Rate Constant =    20.000000 E-17 cm3/molecule-
sec 
      Half-Life =     0.057 Days (at 7E11 mol/cm3) 
      Half-Life =      1.375 Hrs 
  Overall half life = 0.7 hours 

Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (14)

 

3.1.2 STABILITY IN WATER 

   
Type : abiotic 
t1/2 pH4 :      at  °C 
t1/2 pH7 :      at  °C 
t1/2 pH9 :      at  °C 

 
Method : Estimation method using HYDROWIN v1.67 
Result : Currently, this program can NOT estimate a hydrolysis rate constant for the 

type of chemical structure entered. 
 
Review of the chemical structure also suggests that the material will not 
undergo hydrolysis. 

Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (15)

 

3.1.3 STABILITY IN SOIL 

 

3.2.1 MONITORING DATA 

 

3.2.2 FIELD STUDIES 
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3. Environmental Fate and Pathways Id 100-50-5 
 Date 16.12.2004 

 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

   
Type : fugacity model level III 
Media :  
Air :  %  (Fugacity Model Level I) 
Water :  %  (Fugacity Model Level I) 
Soil :  %  (Fugacity Model Level I) 
Biota :  %  (Fugacity Model Level II/III) 
Soil :  %  (Fugacity Model Level II/III) 
Method :  
Year :  
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Method : Level III model version 2.70. Obtained from the Canadian Environmental 
Modeling Centre, Trent University, Peterborough, Ontario, Canada.   
 
 
 
 
Input Parameters for the Level III Model included: 
Property                    Value      Source 
Data Temperature (°C)         25         Default environmental temperature         
Chemical Type            1         Type 1 indicates chemical can partition
                                                          into all environmental compartments 
Molecular Mass (g/mol)      110.16   Calculated from molecular structure 
Water Solubility (g/m3)     5000         Measured value reported in IUCLID  
                                                          dataset [1] 
Vapor Pressure  @ 25°C   297         Measured value reported  (Pa) in  
                                                          IUCLID dataset [1] 
Melting Point (°C)        -96.1      Measured value reported in IUCLID 
                                                          dataset [1] 
Estimated Henry's Law         6.54    Calculated by Level I Constant (H)(Pa    
                                                          m3/mol) Fugacity Model [2] 
Log  Kow Octanol-Water      1.89     Estimated value for Partition  
                                                         Coefficient neutral species [3] 
Reaction Half-lives (hr.) Input to Level III Model 
      Air (vapor phase)            0.7       Estimated half-life for indirect  
                                                          photolysis [5] 
Water (no susp. solids)    360*          Half-lives in water,  
Soil                                   720*          soil, and sediment  
Sediment                        7200*         extrapolated from measured ready         
                                                          biodegradability [1] 
Suspended Sediment        **1.0 x 10(11)  Not expected to adsorb to susp.    
                                                          sediment 
Fish                                   **1.0 x 10(11)  No uptake/bioaccumulation is         
                                                          expected 
Aerosol                             **1.0 x 10(11)  Aerosol emissions not expected 
 
*Half-lives extrapolated from ready biodegradability classification, 
according to Technical Guidance Document of the European Commission 
[6].   
**Default value used in Level III model when reaction is expected to be 
negligible in this compartment 
 
 
REFERENCES 
1. Union Carbide Corporation.  2004.  MSDS for 
Tetrahydrobenzaldehyde, CAS # 100-50-5.    
2. AIChE. 2002.  Design Institute for Physical Properties Research 
(DIPPR) Database, American Institute of Chemical Engineers, New York, 
NY. 
3. Shortridge, R. W., Craig, R. A., Greenlee, K. W., Derfer, J. M., and 



3. Environmental Fate and Pathways Id 100-50-5 
 Date 16.12.2004 

 

C. E. Boord.  1948.  The synthesis of some cyclopropane and spirane 
hydrocarbons.  J. Am. Chem. Soc. 70:946-949. 
4. Mackay, D., 2001.  Multimedia Environmental Models: The Fugacity 
Approach.  Lewis Publishers, CRC Press, Boca Raton, FL.  Models 
available at:  http://www.trentu.ca/cemc/models.html 
5. U.S. EPA.  2003.  EPI Suite software, version v3.11.  United States 
Environmental Protection Agency, Office of Pollution Prevention and 
Toxics, Washington, D. C. Available at:  
http://www.epa.gov/oppt/exposure/docs/episuitedl.htm 
6. European Commission.  1996.  Technical Guidance Documents in 
support of the commission directive 93/67/EEC on risk assessment for new 
notified substances and commission regulation.  European Commission, 
Brussels, Belgium.   

Remark : The results of Level III fugacity modeling indicate that this material will 
remain predominantly in the environmental media to which it is emitted.  
This material is slightly soluble in water, has moderate vapor pressure, and 
low log Kow.  These properties dictate that the material has low potential to 
volatilize from water to air, or adsorb to soil and sediments.  When released 
to water (the most likely emission scenario), the material will remain 
dissolved in water and will be rapidly biodegraded.  When released to soil, 
the material will be primarily dissolved in soil pore water (groundwater), and 
will be rapidly biodegraded.  Since this material is susceptible to destructive 
reactions such as indirect photolysis and biodegradation, it is expected to 
be short-lived in the environment. 

Result : Media:  Distribution among air, water, soil, and sediments 
                                                  Residence 
                                                     Time 
                                                    (days) 
Emission   Percentage and amount distributed to                     [without 
Scenario     Air             Water        Soil         Sediment                  advection] 
1,000 kg/hr to Air  
                   88.1%         3.5%        8.4 %       0.0026%                 0.03 
                   670kg        26.7kg     64.0kg       0.02kg                    [0.05] 
 
1,000 kg/hr to Water  
                   0.035%     99.9%       0.0033%   0.074%                 12 
                  100kg       290000kg   9.7kg         220kg                  [18] 
 
1,000 kg/hr to Soil  
                   0.039%     12.0%     88.0%         0.0089%              23 
                   220kg      68000kg    500000kg   50.1kg               [29] 
 
1,000 kg/hr simultaneously to Air, Water, and Soil  
                  0.1%          41.9%     58.0%         0.031%               12 
                  990kg       360000kg  500000kg   270kg                [17] 

Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
30.07.2004 
   
Type : fugacity model level I 
Media :  
Air : 55.2 %  (Fugacity Model Level I) 
Water : 41.8 %  (Fugacity Model Level I) 
Soil : 2.9 %  (Fugacity Model Level I) 
Biota :  %  (Fugacity Model Level II/III) 
Soil :  %  (Fugacity Model Level II/III) 
Method : other:  Level I Fugacity Model  version 2.11 
Year : 2004 

 

13 / 64 

Method : Level I model version 2.11. Obtained from the Canadian Environmental 
Modeling Centre, Trent University, Peterborough, Ontario, Canada.   
 



3. Environmental Fate and Pathways Id 100-50-5 
 Date 16.12.2004 

 

 
 
 
Input Parameters for the Level I Model included: 
Property                    Value      Source 
Data Temperature (°C)         25         Default environmental temperature         
Chemical Type            1         Type 1 indicates chemical can partition
                                                          into all environmental compartments 
Molecular Mass (g/mol)      110.16   Calculated from molecular structure 
Water Solubility (g/m3)     5000         Measured value reported in IUCLID  
                                                          dataset [1] 
Vapor Pressure  @ 25°C   297         Measured value reported  (Pa) in  
                                                          IUCLID dataset [1] 
Melting Point (°C)        -96.1      Measured value reported in IUCLID 
                                                          dataset [1] 
Estimated Henry's Law         6.54    Calculated by Level I Constant (H)(Pa    
                                                          m3/mol) Fugacity Model [2] 
Log  Kow Octanol-Water      1.89     Estimated value for Partition  
                                                         Coefficient neutral species [3] 
Simulated Emission (kg) 100,000     Default value for Level I model [2] 
Simulated environment                     Default Level I environment 
 
 
REFERENCES 
1. Union Carbide Corporation.  2004.  MSDS for 
Tetrahydrobenzaldehyde, CAS # 100-50-5.    
2. AIChE. 2002.  Design Institute for Physical Properties Research 
(DIPPR) Database, American Institute of Chemical Engineers, New York, 
NY. 
3. Shortridge, R. W., Craig, R. A., Greenlee, K. W., Derfer, J. M., and 
C. E. Boord.  1948.  The synthesis of some cyclopropane and spirane 
hydrocarbons.  J. Am. Chem. Soc. 70:946-949. 
 

Remark : This material is slightly soluble in water, has moderate vapor pressure, and 
low log Kow.  In the absence of advective and reactive processes, these 
physical properties dictate that the material will be distributed between the 
air and water compartments at equilibrium. 

Result : Predicted equilibrium distribution among air, water, soil, and sediments 
 
                Percentage and amount distributed to 
Emission Scenario Air     Water Soil   Sediment 
100,000 kg                 55.2%         41.8%           2.9%         0.064% 
                                 55000kg      42000kg      2900kg          63.9kg 

Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
26.07.2004 

 

3.3.2 DISTRIBUTION 

 

3.4  MODE OF DEGRADATION IN ACTUAL USE 

 

3.5  BIODEGRADATION 
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Type : aerobic 
Inoculum : domestic sewage 
Contact time :   
Degradation : = 76   (±) % after 20 day(s) 
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Result :  
Deg. product :  
Method :  
Year : 1985 
GLP : no data 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Methods followed Standard Methods for the Examination of Water and 

Wastewater.    This is comparable to the OECD 301D closed bottle test.  
The source of microorganisms was domestic sewage. 

Result : The day 5, 10, 15 and 20 BOD values were 23, 65, 69 and 76%, 
respectively. 

Test substance : Material was described in report as product. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (16)

 

3.6  BOD5, COD OR BOD5/COD RATIO 

 

3.7  BIOACCUMULATION 

 

3.8  ADDITIONAL REMARKS 
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4. Ecotoxicity Id 100-50-5 
 Date 16.12.2004 

 

 

4.1  ACUTE/PROLONGED TOXICITY TO FISH 

   
Type : semistatic 
Species : Poecilia reticulata (Fish, fresh water) 
Exposure period : 14 day(s) 
Unit : µmol/l 
Limit test :  
Analytical monitoring : yes 
Method : OECD Guide-line 204 "Fish, Prolonged Toxicity Test: 14-day Study" 
Year : 1988 
GLP : no data 
Test substance : no data 
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Method : 14 day LC50s were determined using a semistatic system with renewal of 
the test solution daily.  Seventeen aldehydes were tested in this paper, 
including tetrahydrobenzaldehyde, (synonym -  3-cyclohexene-1-
carboxaldehyde).  Tests were conducted in 1.5 l glass vessels containing 
1.4 l solution and were closed with glass lids.  At least 5 concentrations, 
geometrically increasing with a factor of 1.8, were tested for each 
compound. 
 
Fish (P. reticulate) were laboratory reared, and acclimated to the water 
used in the tests for at least 12 days prior to initiating the experiment.  Fish 
were 2-3 months of age at the start of the experiment.  Ten fish were 
exposed to each concentration.  Control fish were exposed to 72 µl/l 
acetone which was used as a carrier solvent for most aldehydes.  The 
room had 12 hours artificial light/day and was maintained at 21-23C.   
 
Oxygen content, pH and concentrations of test material were determined 
four times immediately before and four times immediately after renewal of 
the solution, for two concentrations of each compound.  Water 
concentration for each compound was determined by gas chromatography 
with a flame ionization detector. 
 
LC50 data were calculated by logit transformation.   

Remark : 10.2 µmoles/L corresponds to 1.1 mg/L. 
 
Since the test material does not contain hydrolyzable groups, hydrolysis is 
not expected to be of concern.  Approximately 23% of the test material was 
oxidized in the initial 5 days of the BOD exam, thus very little of THBA 
would be expected to degrade in a solution changed on a daily basis. 

Result : For tetrahydrobenzaldehyde no reliable recovery factor could be 
determined because of irreproducible results obtained during the analysis 
of the aqueous solutions.  This was probably due to the method of analysis 
employed.  Thus the LC50 value was based on nominal concentration and 
not corrected for loss of test material.   
 
All measured pH values were in the range of 6.5-7.5.  In the rare cases 
where oxygen levels were found to be low, ~3 mg/L, 24 hr after preparation 
of the solutions, the data was not used.   
 
Fish showed no obvious toxic symptoms.  There was a loss of appetite at 
higher concentrations.  Most deaths occurred during the initial 6 days of 
exposure. 
 
The log LC50 was 1.01 µmoles/l.  
 
No further information supplied. 

Reliability : (2) valid with restrictions 
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  2e:  Meets generally accepted scientific standards, well-documented and 
acceptable for assessment 

27.08.2004 (9)
   
Type : other:  estimation 
Species :  
Exposure period :   
Unit :  

 
Method : ECOSAR v 0.99g program was used.  Class used was Aldehyde. 
Result : 96 hr LC50 - 9.997 mg/L 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (17)
   
Type : other:  estimation 
Species :  
Exposure period :   
Unit :  

 
Method : ECOSAR v 0.99g program was used.  Class used was Aldehyde. 
Result : 32-day Chronic Value (ChV) is 0.885 mg/L 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (17)

 

4.2  ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

   
Type : static 
Species : Daphnia magna (Crustacea) 
Exposure period : 48 hour(s) 
Unit : mg/l 
EC50 : = 130   measured/nominal 
Analytical monitoring : no 
Method :  
Year : 1985 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Methods followed EPA/ASTM documents using Daphnia magna less than 

24 hours old.  The test lasted for 48 hours.  The pH of test solutions was 
not adjusted prior to introducing test organisms. 

Result : The 48 hour LC50 was 130 mg/L. 
 
No additional information supplied. 

Test substance : Material was described in report as product. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (18)
   
Type : other:  estimation 
Species :  
Exposure period :   
Unit :  

 

17 / 64 

Method : ECOSAR v 0.99g program was used.  Class used was Aldehyde. 
Result : 48 hr LC50 - 6.85 mg/L 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
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 Date 16.12.2004 

 

21.06.2004 (19)
 

4.3  TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

   
Species : other aquatic plant:  estimation method 
Endpoint :  
Exposure period :   
Unit :  

 
Method : ECOSAR v 0.99g program was used.  Class used was Aldehyde. 
Result : 96 hr EC50 - 68.4 mg/L 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (19)

 

4.4  TOXICITY TO MICROORGANISMS E.G. BACTERIA 

 

4.5.1 CHRONIC TOXICITY TO FISH 

   
Species : other:  estimation 
Endpoint :  
Exposure period :   
Unit :  

 
Method : ECOSAR v 0.99g program was used.  Class used was Aldehyde. 
Result : 32 day chronic toxicity endpoint was calculated to be 0.885 mg/L 
Reliability : (2) valid with restrictions 
  2f:  Accepted calculation method 
21.06.2004 (17)

 

4.5.2 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES 

 

4.6.1 TOXICITY TO SEDIMENT DWELLING ORGANISMS 

 

4.6.2 TOXICITY TO TERRESTRIAL PLANTS 

 

4.6.3 TOXICITY TO SOIL DWELLING ORGANISMS 

 

4.6.4 TOX. TO OTHER NON MAMM. TERR. SPECIES 

 

4.7  BIOLOGICAL EFFECTS MONITORING 

 

4.8  BIOTRANSFORMATION AND KINETICS 
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5.0  TOXICOKINETICS, METABOLISM AND DISTRIBUTION 

 

5.1.1 ACUTE ORAL TOXICITY 

   
Type : LD50 
Value : = 2385   mg/kg bw 
Species : rat 
Strain : Wistar 
Sex : male 
Number of animals : 5 
Vehicle :  
Doses : 1.0, 2.0 or 4.0 ml/kg test material 
Method :  
Year : 1960 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Groups of 5 male Wistar rats were dosed by oral gavage with 1.0, 2.0 or 

4.0 ml/kg test material.  Rats were 5-6 weeks of age and 90-120 gram at 
the time of dosing.  Animals were weighed prior to dosing and 14 days after 
dosing.  Animals were observed for 14 days after dosing.  The moving 
average method was used to calculate the LD50. 

Remark : Since the density at 20C is 0.9694 g/ml, 2.46 ml/kg is equivalent to 2385 
mg/kg. 

Result : One high dose rat died on the day of dosing and all remaining high dose 
rats and one 2.0 ml/kg rat died the day after dosing.  Deaths were 
preceded by narcosis.  All remaining animals survived the 14 day 
observation period and gained weight.  Gross pathologic examination of 
the animals that died revealed cherry red lungs, congested livers with 
burned areas from contact with stomachs still containing test material, and 
congested kidneys and adrenals.  Blood was present in the urinary bladder 
and intestines of several animals. 
 
No further details were provided. 
 
The oral LD50 was 2.46 ml/kg. 

Test substance : Described in report as 1,2,3,6-tetrahydrobenzaldehyde.  No purity analysis 
provided. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (20)

 

5.1.2 ACUTE INHALATION TOXICITY 
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Type : other:  LT50 
Value :      
Species : rat 
Strain : Wistar 
Sex : female 
Number of animals : 6 
Vehicle :  
Doses :  
Exposure time :   
Method :  
Year : 1960 
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GLP : no 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Groups of 6 female Wistar rats were exposed to nearly saturated vapors of 

tetrahydrobenzaldehyde for 4 or 8 hours.  The nearly saturated atmosphere 
was generated by passing air at a rate of 2.5 lpm through a fritted glass 
disc immersed in test material.  Animals were weighed prior to dosing and 
14 days after dosing.  Animals were observed for 14 days after dosing.  
The moving average method was used to calculate the LC50. 
 
Another group of 6 female rats were exposed to a metered concentration of 
2000 ppm for 4 hours.  Although not stated, remaining conditions were 
most likely identical to those used for the previous exposures. 

Result : The nominal concentration for nearly saturated vapor exposure was 
approximately 2600 ppm tetrahydrobenzaldehyde.  Rats exposed to the 
test material for 4 hours appeared normal after the exposure and gained 
weight during the 2 week observation period.  Little gross pathology was 
noted at sacrifice 14 days after the exposure.   
 
Rats exposed to nearly saturated vapor for 8 hours were alive but prostrate 
with slow labored breathing.  Four animals died the day after exposure with 
the remainder dying four days after exposure.  Gross necropsy 
examination revealed lung hemorrhage and ruptured lung capillaries and 
congested livers and kidneys. 
 
All rats exposed to a metered concentration of 2000 ppm survived the 4 
hour exposure and gained weight during the subsequent 2-week 
observation period.  No treatment-related effects were noted upon gross 
pathologic examination 14 days after exposure to test material. 
 
The LT50 is between 4 and 8 hours for a nearly saturated vapor exposure.
 
No further details were provided. 

Test substance : Described in report as 1,2,3,6-tetrahydrobenzaldehyde.  No purity analysis 
provided. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (20)
   
Type : other:  LT50 
Value :      
Species : rat 
Strain : Sprague-Dawley 
Sex : male/female 
Number of animals : 10 
Vehicle :  
Doses :  
Exposure time :   
Method :  
Year : 1991 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : Three groups of 5 male and 5 female Sprague-Dawley rats were exposed 
under static conditions to the highest attainable concentration of 
tetrahydrobenzaldehyde for 4, 6 or 8 hours.  Test material was placed in an 
open tray in the top of a sealed 120-liter chamber and the vapor was 
allowed to equilibrate for approximately 16 or 17 hours prior to introducing 
animals into the chamber.   The test material was not heated to produce a 
saturated vapor.  A gas chromatograph was used to measure chamber 
concentration.  Animals were observed for 14 days post-exposure.  
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Animals were weighed prior to exposure and at 7 and 14 days following the 
day of exposure.  A complete necropsy examination was performed on all 
animals.   
 
There was no control group in this study. 

Result : The concentration of test material in the air was 1571, 1939 and 1437 ppm 
for the 4-, 6- and 8-hour exposure periods, respectively.   The average 
chamber temperature, relative humidity and oxygen levels for each 
exposure period were between 21.6 and 22.9C,  >98% and between 20.0 
and 20.4%, respectively.  All animals survived the exposure period.  For 
the 6- and 8-hour exposure periods, all of the animals died within 4 days 
following exposure.  Similar clinical signs were observed in each group 
including ocular irritation, respiratory difficulties and narcosis.  During the 
post-exposure period, clinical signs were only observed in animals exposed 
for 6- or 8- hours.  These clinical signs included periocular/perinasal 
encrustation, urogenital area wetness, hypoactivity and decreased 
respiratory rate.  Animals in the 4-hour exposure group gained weight at 
each measured time point.  Mottled red or bright pink discoloration of the 
lungs, yellow staining of the urogenital area and multiple ulcers on the tail, 
feet and paws were the principle macroscopic lesions observed in animals 
that died.  There were no treatment-related gross lesions found in animals 
of the 4-hour group sacrificed at the end of the 14 day post-exposure 
period. 

Test substance : Test material was 99.6% pure with two minor impurities noted. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (21)
   
Type : LC50 
Value : > 1679   ppm 
Species : rat 
Strain : Sprague-Dawley 
Sex : male/female 
Number of animals : 10 
Vehicle :  
Doses : 1679 
Exposure time : 6 hour(s) 
Method :  
Year : 1991 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : A group of 5 male and 5 female Sprague-Dawley rats was exposed under 
dynamic conditions to the highest attainable concentration of 
tetrahydrobenzaldehyde for 6 hours.  The test material and the airstream 
were not heated to produce a saturated vapor.  A gas chromatograph was 
used to measure chamber concentration.  The chamber used for the 
exposure to the test material was a 120 liter chamber with a chamber 
airflow of 25 l/min.  Animals were observed for 14 days post-exposure.  
Animals were weighed prior to exposure and at 7 and 14 days following the 
day of exposure.  A complete necropsy examination was performed on all 
animals. 
 
The mean and standard deviation of the body weights, body weight 
changes, and exposure concentrations were calculated.  No statistical 
comparisons were made.  The LT50 was determined by the moving 
average method of Thompson (1947) for males, females, and the 
combined sexes using the 8-hour and 4-hour static exposure groups. 

Result : The mean +/- S.D. vapor concentration of tetrahydrobenzaldehyde over the 
6 hour exposure period was 1679 +/- 105 ppm.  The chamber airflow was 
25 l/min and the chamber relative humidity was 56%.  There were no 
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mortalities during the 6 hour exposure period or the 14 day post-exposure 
period.  Clinical signs observed on the day of exposure and for 1 day 
following exposure included hypoactivity, blepharospasm, lacrimation, 
perinasal wetness/encrustation, severe periocular encrustation and unkept 
fur.  In addition, respiratory difficulties, mouth breathing and audible 
respiration, were observed on the day of exposure.  Mean body weight 
gains were observed for both sexes during the post-exposure period.  
There were no gross pathologic lesions observed at necropsy. 

Test substance : Test material was 99.6% pure with two minor impurities noted. 
Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
16.12.2004 (21)
   
Type : other: RD50 
Value : = 59   ppm 
Species : mouse 
Strain : B6C3F1 
Sex : male 
Number of animals :  
Vehicle :  
Doses :  
Exposure time :   
Method :  
Year : 1984 
GLP : no data 
Test substance : other TS 
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Method : Groups of three or four B6C3F1 mice  were exposed in a 2.7 liter head-only 
exposure chamber for 10 minutes.  Sensory irritation was quantified by 
measuring respiratory rate depression during the exposure.  Respiratory 
rates were determined by a body plethysmographic method.  The animals 
were sealed in airtight body plethymographs attached to the head-only 
exposure chamber and allowed to acclimate for approximately 10 minutes.  
Respiratory rates were recorded during a 5 minute recovery period.  The 
average maximum decrease in respiratory rate for 1 minute was computed 
from the response of each group of animals and plotted versus the 
logarithm of the exposure concentration.  Usually, five analytically 
measured concentrations of each aldehyde were used to construct a 
concentration-response curve from which the RD50 value (concentration 
eliciting a 50% decrease in respiratory rate) was determined. 
 
Concentration-response curves were constructed by the least-squares 
method for regression and tested for significance by analysis of variance.  
Analysis of covariance was used to compare slopes and test for elevation 
between the concentration-response curves for B6C3F1 mice and between 
isomers of aldehydes.  Results were considered significant when p<0.05. 

Result : The RD50 (95% CI) value was 59 ppm (52-68 ppm) for B6C3F1 mice.   
 
No additional information was provided.  

Test substance : Between 85 to 99% for a number of aldehydes with the remainder being 
water.  No further information provided on the individual chemicals. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (22)
   
Type : other: RD50 
Value : = 95   ppm 
Species : mouse 
Strain : Swiss Webster 
Sex : male 
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Number of animals :  
Vehicle :  
Doses :  
Exposure time :   
Method :  
Year : 1984 
GLP : no data 
Test substance : other TS 

 
Method : Groups of three or four Swiss Monitor mice were exposed in a 2.7 liter 

head-only exposure chamber for 10 minutes.  Sensory irritation was 
quantified by measuring respiratory rate depression during the exposure.  
Respiratory rates were determined by a body plethysmographic method.  
The animals were sealed in airtight body plethymographs attached to the 
head-only exposure chamber and allowed to acclimate for approximately 
10 minutes.  Respiratory rates were recorded during a 5 minute recovery 
period.  The average maximum decrease in respiratory rate for 1 minute 
was computed from the response of each group of animals and plotted 
versus the logarithm of the exposure concentration.  Usually, five 
analytically measured concentrations of each aldehyde were used to 
construct a concentration-response curve from which the RD50 value 
(concentration eliciting a 50% decrease in respiratory rate) was 
determined. 
 
Concentration-response curves were constructed by the least-squares 
method for regression and tested for significance by analysis of variance.  
Analysis of covariance was used to compare slopes and test for elevation 
between the concentration-response curves for Swiss-Webster mice and 
between isomers of aldehydes.  Results were considered significant when 
p<0.05. 

Result : The RD50 (95% CI) value was 95 ppm (69-168 ppm) for Swiss-Webster 
mice.  Although the RD50 value was 1.6 fold higher for the Swiss-Webster 
mouse than for the B6C3F1 mouse, this difference was considered to be of 
questionable biological significance. 
 
No additional information was provided.  

Test substance : Between 85 to 99% for a number of aldehydes with the remainder being 
water.  No further information provided on the individual chemicals. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (22)

 

5.1.3 ACUTE DERMAL TOXICITY 

   
Type : LD50 
Value : = 1716   mg/kg bw 
Species : rabbit 
Strain : New Zealand white 
Sex : male 
Number of animals : 4 
Vehicle :  
Doses : 1.25 or 2.5 ml 
Method :  
Year : 1960 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 
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Method : Groups of 4 male albino New Zealand rabbits had 1.25 or 2.5 ml/kg test 
material applied to the skin for 24 hours.    Rabbits were 3-5 months of age 
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and averaged 2.5 kg at the time of dosing.  The test material was applied to 
skin clipped of hair in the trunk region.  The test material was covered with 
polyethylene sheeting to prevent loss of test material.  Animals were 
weighed prior to dosing and 14 days after dosing.  Animals were observed 
for 14 days after dosing.  The moving average method was used to 
calculate the LD50. 

Remark : Since the density at 20C is 0.9694 g/ml, the dermal LD50 is equivalent to 
1716 mg/kg. 

Result : Necrosis of the skin was noted following removal of the polyethylene 
covering.  By the 14th day, scabs had formed on the affected skin areas.  
Three of the rabbits from the 2.5 ml/kg group died within the 24 hour 
exposure period;  the remaining rabbit died 2 days later.  Gross 
observation at necropsy disclosed some lung congestion, pale mottled 
livers with prominent acini, off-color brownish kidneys with slight internal 
congestion and opaque intestinal walls. 
 
No further details were provided. 
 
The dermal 24 hour LD50 is 1.77 ml/kg. 

Test substance : Described in report as 1,2,3,6-tetrahydrobenzaldehyde.  No purity analysis 
provided. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (20)

 

5.1.4 ACUTE TOXICITY, OTHER ROUTES 

 

5.2.1 SKIN IRRITATION 

   
Species : rabbit 
Concentration :   
Exposure :  
Exposure time :   
Number of animals : 5 
Vehicle :  
PDII :  
Result :  
Classification :  
Method :  
Year : 1960 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 
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Method : Groups of 5 albino New Zealand rabbits had 0.01 ml test material applied 
to the skin.    The test material was applied to skin clipped of hair on the 
belly.  The test material was uncovered. 

Remark : The amount of test material used is 2% of current guideline 
recommendations.  Thus response is less than one would expect if the 
current recommendations had been used.  Although the amount used is 
much less than recommended, the severity of the effect observed due to 
the small amount of test material used is relevant and makes the study 
valid. 

Result : Marked irritation was noted on 4 animals and moderate erythema on a fifth.  
Time point not stated. 

Test substance : Described in report as 1,2,3,6-tetrahydrobenzaldehyde.  No purity analysis 
provided. 

Reliability : (2) valid with restrictions 
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  2g:  Data from Handbook or collection of data 
27.08.2004 (20)
   
Species : rabbit 
Concentration :   
Exposure :  
Exposure time : 4 hour(s) 
Number of animals : 2 
Vehicle :  
PDII :  
Result : corrosive 
Classification :  
Method : other:  DOT corrosivity test  
Year : 1972 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Protocol followed 21 CFR 191.11.   

 
No additional information provided. 

Result : Two of 2 rabbits exhibited necrosis after the 4 hour exposure period. 
Test substance : Test substance is only described as Current Production material. 
Reliability : (2) valid with restrictions 
  2g:  Data from Handbook or collection of data 
21.06.2004 (23)

 

5.2.2 EYE IRRITATION 

   
Species : rabbit 
Concentration :   
Dose :   
Exposure time :   
Comment :  
Number of animals :  
Vehicle :  
Result :  
Classification :  
Method :  
Year : 1960 
GLP : no 
Test substance : as prescribed by 1.1 - 1.4 

 
Method : Groups of albino New Zealand rabbits had 0.005 ml test material, or 0.5 ml 

of a 5 or 15% solution in propylene glycol instilled on the eye. 
Remark : The amount of test material used is 5% of current guideline 

recommendations for the neat material.  Thus response is less than one 
would expect if the current recommendations had been used.  Although the 
amount used is much less than recommended, the severity of the effect 
observed due to the small amount of test material used is relevant and 
makes the study valid. 

Result : Moderately severe corneal injury was produced by neat test material or the 
15% solution.  Minor damage was noted with the 5% solution.  All animals 
exhibited pain reactions as soon as dosing began. 

Test substance : Described in report as 1,2,3,6-tetrahydrobenzaldehyde.  No purity analysis 
provided. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
21.06.2004 (20)
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5.3  SENSITIZATION 

 

5.4  REPEATED DOSE TOXICITY 

   
Type : Sub-acute 
Species : rat 
Sex : male/female 
Strain : Fischer 344 
Route of admin. : inhalation 
Exposure period : 6 hrs/day 
Frequency of treatm. : 5 days/week 
Post exposure period : Five rats/sex from control and high dose group were held for a 4 week 

recovery period. 
Doses : 75, 250 and 500 ppm 
Control group : yes 
LOAEL : = 75   ppm 
Method : other:  essentially follows OECD 412  
Year : 1993 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : Four groups, consisting of 15 Fischer 344 rats/sex in the control and high 
groups and 10 rats/sex in the low and mid level groups, were exposed for 6 
hours/day, 5 days/week for 9 exposures during a 2-week period to 
tetrahydrobenzaldehyde vapor.  The additional 5 animals/sex assigned to 
the control and high exposure groups were held for a 4-week recovery 
period.  Target concentrations were 0 (control), 75, 250 and 500 ppm.  The 
vapor concentration in each chamber was measured approximately 12 
times/day by gas chromatography.  Routine parameters examined include 
clinical observations, feed and water consumption, body weights, 
hematologic and serum clinical chemistry evaluations and urinalysis as per 
guidelines.  A gross necropsy was performed with the following organs 
weighed, liver, spleen, brain, lungs, kidneys and testes (males).  Tissues in 
excess of those listed in the guideline were collected and retained in 10% 
neutral buffered formalin.  Microscopic evaluations were conducted on all 
gross lesions, lungs, nasal turbinates (4 sections), trachea, liver, kidneys 
and larynx.   
 
Statistical analysis 
The data for quantitative continuous variables were intercompared for the 3 
exposure groups and the control group by use of Levene's test for equality 
of variances, analysis of variance (ANOVA), and t-tests.  The t-tests were 
used when the F value from the ANOVA was significant.  When Levene's 
test indicated homogeneous variances, and the ANOVA was significant, a 
pooled t-test was used for pairwise comparisons.  When Levene's test 
indicated heterogeneous variances, all groups were compared by an 
ANOVA for unequal variances followed, when necessary, by a separate 
variance t-test for pairwise comparisons. 
 
The data for quantitative continuous variables collected during the recovery 
period were compared between the control and 500 ppm exposure group 
using a 2-sample t-test. 
 
Nonparametric data were statistically evaluated using the Kruskal-Wallis 
test followed by the Mann-Whitney U test when appropriate.  For all 
statistical tests, the probability value of p <0.05 (two tailed) was used as 
the critical level of significance. 

Remark : The urine staining was observed infrequently in this study and is due to a 
lack of grooming.  The irritation observed in the nasal tract and the 
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decrease in body weight gain probably contributed to this effect. 
 
This study found microscopic changes in the nasal passages in rats 
exposed to 75, 250 and 500 ppm for 9 exposures.  A subsequent study 
using the identical conditions with rats exposed to 5, 50 and 250 ppm did 
not observed microscopic changes in the nasal passages at 250 ppm.  
Thus the findings in this study are inconsistent with the subsequent study. 

Result : Mean THBA concentrations were 77.4 (+/-6.0), 244 (+/-18.8) and 479 (+/-
38.2) ppm.   There were no mortalities prior to the scheduled sacrifices.  
Urine staining and periocular swelling were observed intermittently in 
animals from the 500 ppm exposure group during the exposure regimen 
and the recovery period.  Urine staining was observed less than 5% of the 
time. 
 
On study day 12, body weight was statistically significantly decreased for 
the male and female animals from the 500 ppm exposure group.  Body 
weight gain was statistically significantly decreased for male and female 
animals from all exposure groups during the first week of the exposure 
regimen.  During the second week of the exposure regimen, the body 
weight gain was statistically significantly decreased for the males from the 
250 and 500 ppm exposure groups.  Also during the second week of the 
exposure regimen, female animals had statistically significantly decreased 
body weight gain, except those from the 250 ppm exposure group on day 
8.  During the recovery period, the female animals from the 500 ppm 
exposure group had statistically significantly decreased body weight gain 
until the fourth week of recovery.  For the first week of the exposure 
regimen, male animals from the 250 and 500 ppm exposure groups had 
statistically significantly decreased feed consumption values.  Also for the 
first week, the female animals from the 75, 250 and 500 ppm exposure 
groups had statistically significantly decreased feed consumption values.  
For the second week, female animals from the 500 ppm exposure group 
still had statistically significantly decreased feed consumption values.  
Water consumption was essentially unaffected during the exposure portion 
and the recovery period. 
 
Clinical pathologic findings at the end of the exposure regimen included 
statistically significantly decreased platelet counts for male animals from 
the 250 and 500 ppm exposure groups and for female animals from the 
500 ppm exposure group.  At the end of the recovery period, the platelet 
counts were comparable to control values.  All other hematological 
parameters were considered to be unaffected by exposure to THBA.   
 
Several clinical chemistry measurements, decreased glucose, and urea 
nitrogen in 500 ppm males, increased gamma glutamyl transferase in 75 
and 500 ppm males, decreased chloride in 75 ppm males, increased 
creatinine in 75 and 500 ppm females and increased calcium in 250 ppm 
females, were statistically significantly different from control values.  These 
differences were very slight and considered to be biologically not 
significant. 
 
After the exposure regimen, total urine volumes were statistically 
significantly decreased for the male animals from the 250 and 500 ppm 
exposure groups and females from the 500 ppm exposure group.  Male 
animals from the 500 ppm exposure groups and female animals from the 
500 ppm exposure group had statistically significantly increased urine 
osmolality.  In addition osmolality of male rats exposed to 250 ppm THBA 
was slightly increased.  Male animals from the 500 ppm exposure group 
had statistically significantly decreased urine pH and increased frequency 
of higher ketone concentrations.  Female rats exposed to the same 
concentration were slightly less affected.  At the recovery period sacrifice, 
these values were not different from control values.  
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At the end of the exposure regimen, urine staining of the urogenital region 
and swelling of the periocular tissues were observed for both sexes of 
animals from the 500 ppm exposure group.  These findings were resolved 
upon recovery.   
 
Although several absolute and/or organ weight differences were observed 
between control and rats exposed to THBA, all of these differences were 
attributed to decreases in body weight gain.   
 
In the male and female animals from the 250 and 500 ppm exposure 
groups, mild to moderate injury to the tissues of the nasal mucosa was 
observed, as evidenced by rhinitis, epithelial necrosis, and a variety of 
degenerative and/or regenerative lesions of the epithelium including 
vacuolization, hyperplasia, dysplasia and squamous metaplasia.  Minimal 
or mild epithelial hyperplasia/dysplasia was found in some animals from the 
75 ppm group, which was probably related to THBA exposure.  Male 
animals were slightly more affected than female animals.  At the recovery 
period sacrifice, most of the lesions were resolved.  All other microscopic 
lesions observed were considered to be spontaneous, common for this rat 
strain, and unrelated to exposure to THBA. 

Test substance : Test substance was 99.6% pure 
Attached document : subacute inhalation.pdf 
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Conclusion : A no-observed-effect-level (NOEL) could not be established in this study.  
Decreased body weight gain and possible injury to tissue in the nasal 
mucosa were observed in the 75 ppm exposure group, the lowest exposure 
concentration used in this study. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
16.12.2004 (24)
   
Type : Sub-acute 
Species : rat 
Sex : male/female 
Strain : Fischer 344 
Route of admin. : inhalation 
Exposure period : 6 hrs/day 
Frequency of treatm. : 5 days/week 
Post exposure period : Five rats/sex from control and high dose group were held for a 4 week 

recovery period. 
Doses : Target concentrations were 5, 50 and 250 ppm. 
Control group : yes 
NOAEL : = 5   ppm 
LOAEL : = 50   ppm 
Method : other:  essentially follows OECD 412  
Year :  
GLP : yes 
Test substance : other TS 
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Method : Four groups, consisting of 15 Fischer 344 rats/sex in the control and high 
groups and 10 rats/sex in the low and mid level groups, were exposed for 6 
hours/day, 5 days/week for 9 exposures during a 2-week period to 
tetrahydrobenzaldehyde vapor.  The additional 5 animals/sex assigned to 
the control and high exposure groups were held for a 4-week recovery 
period.  Target concentrations were 0 (control), 5, 50 and 250 ppm.  
Concentrations of THBA were measured by gas chromatography 
approximately 12 times/day for each concentration.  Routine parameters 
examined include clinical observations, feed and water consumption, body 
and organ weights, hematologic and serum clinical chemistry evaluations, 
urinalysis, urine and special chemistry evaluations, necropsy and 
microscopic evaluations as per guideline.  Microscopic examination of the 
control and high groups included nasal turbinates (4 sections), larynx, 
trachea, lungs (with mainstem bronchi), heart, liver, spleen, kidneys, testes, 
stomach, lymph nodes (submandibular), sciatic nerve, tibial nerve, 
thyroid/parathyroid and thymic region. 
 
Statistical analysis 
The data for quantitative continuous variables were intercompared for the 3 
exposure groups and the control group by use of Levene's test for equality 
of variances, analysis of variance (ANOVA), and t-tests.  The t-tests were 
used when the F value from the ANOVA was significant.  When Levene's 
test indicated homogeneous variances, and the ANOVA was significant, a 
pooled t-test was used for pairwise comparisons.  When Levene's test 
indicated heterogeneous variances, all groups were compared by an 
ANOVA for unequal variances followed, when necessary, by a separate 
variance t-test for pairwise comparisons. 
 
The data for quantitative continuous variables collected during the recovery 
period were compared using Levene's test and the appropriate t-test. 
 
Nonparametric data were statistically evaluated using the Kruskal-Wallis 
test followed by the Mann-Whitney U test when appropriate.  Incidence 
data were compared using the Fisher's Exact Test when appropriate.  For 
all statistical tests, the probability value of p <0.05 (two tailed) was used as 
the critical level of significance. 

Result : Mean  analytical concentrations of THBA during the study were 4.9 (+/- 
0.07), 51.1 (+/-1.30) and 248 (+/-7.81) ppm for target concentrations of 5, 
50 and 250 ppm, respectively.  There were no mortalities prior to the 
scheduled sacrifices.  Nasal discharge, perioral wetness, and perioral 
encrustation were observed in the males and females from the 250 ppm 
exposure group during the exposure period.  In addition, periocular 
wetness was observed in female rats from the 250 ppm exposure group 
during exposures. 
 
Mean body weight and body weight gain were statistically significantly 
decreased for the 250 ppm group males and females during some intervals 
of the exposure period.  Mean body weights were statistically significantly 
decreased on days 5 and 12 of the exposure phase of the study in males 
exposed to 250 ppm as were females on days 9 and 12.  On day 12, mean 
body weights were reduced 5% in males and 4% in females.  During the 
recovery period, 250 ppm group body weight and body weight gain were 
approximately the same as controls. 
 
Statistically significantly decreased feed consumption was observed in 250 
ppm group males and females on days 1-5 and days 8-10 during the 
exposure period.  During the two days between the exposures as well as 
the recovery period, feed consumption in males and females from the 250 
ppm group was approximately the same as controls. 
 
Water consumption was statistically significantly reduced in 250 ppm group 
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males during the first week of exposure, but returned to control levels 
during the remaining exposure and recovery phases of the study.  Water 
consumption in THPA-exposed females was comparable to controls. 
 
There were no exposure related effects on hematological or clinical 
chemistry parameters noted in rats exposed to THBA.   
 
Exposure-related statistically significant decreases in urinary creatinine 
clearance values were measured in males and females (not significant in 5 
ppm males).  Creatinine clearance values returned to control levels during 
the recovery phase of the study.   Following the exposure phase (Day 11), 
an exposure-related decrease in total urine volume was measured, and 
was statistically significant for the 50 and 250 ppm group males.  Total 
urine volume was lower in 250 ppm group females at Day 12 and urine pH 
was statistically significantly decreased.  These parameters returned to 
control levels after a 4-week recovery period.  Exposure-related decreases 
in total urine volume and decreased creatinine clearance values without 
corresponding decreases in water consumption values tend to suggest that 
THBA vapor inhalation at 50 and 250 ppm for 9 days produced transient 
functional changes in the kidney.  Both creatinine clearance and total urine 
volume returned to control levels during the recovery period.  
 
There were no absolute organ weight differences observed in males or 
females.  Relative kidney and adrenal weights were statistically significantly 
increased in males and females exposed to 250 ppm.   In addition, relative 
testicular weights were statistically significantly increased in male rats 
exposed to 250 ppm.  After four weeks of recovery, there was a statistically 
significant increase in absolute and relative heart weight noted in male rats 
previously exposed to 250 ppm THBA.   
 
Gross observation at necropsy and microscopic evaluation revealed no 
gross or microscopic changes that could be related to THBA exposure. 

Test substance : Purity was 99.4% slightly lower than current production material. 
Attached document : Subacute inhalation second study.pdf 
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Conclusion : Exposure of rats to THBA vapor for 9 exposures at 50 and 250 ppm 
produced a limited number of effects on body weight, feed consumption, 
urine chemistry and urinalysis parameters.  Although creatinine clearance 
in female rats exposed to 5 ppm THBA was less than control animals, urine 
creatinine and serum creatinine values were comparable.  Since serum 
creatinine values were comparable to control values and there were no 
renal histopathologic effects noted at 5 ppm THBA, the no-observed-effect 
level (NOEL) was considered to be 5 ppm. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
16.12.2004 (25)
   
Type : Sub-acute 
Species : rat 
Sex : male/female 
Strain : Sprague-Dawley 
Route of admin. : dermal 
Exposure period : 6 hours/day 
Frequency of treatm. : 5 days/week 
Post exposure period : Five rats/sex in the control and high level group were sacrificed 4 weeks 

following the last exposure. 
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Doses : 0.10, 0.25 and 0.75 ml/kg/day 
Control group : yes, concurrent no treatment 
NOAEL : = .1   ml/kg bw 
LOAEL : = .25 -  ml/kg bw 
Method :  
Year : 1999 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : Four groups, consisting of 15 Sprague Dawley rats/sex in the control and 
high groups and 10 rats/sex in the low and mid level groups, were dosed 
topically at 0 (control), 0.10, 0.25 and 0.75 ml/kg/day.  Rats were dosed for 
6 hours/day, 5 days/week for a total of 9 applications in two weeks.  Ten 
rats/sex/dose level were sacrificed the day following the last exposure.  
The remaining 5 rats/sex in the control and high level group were sacrificed 
4 weeks following the last exposure.  Test material was applied to the 
dorsal region of skin, gauze was applied over the application site followed 
by impervious plastic.   Following 6 hours of exposure, the wrappings were 
removed and the test site wiped free of excess test material.  Control 
animals were sham treated.  Due to excessive tissue damage noted in the 
high dose male rats, the dose site of all high dose animals was moved to 
untreated skin beginning on day 9.  All other animals were dosed at the 
same site throughout the study.  Routine parameters examined include 
skin evaluation at the application site, clinical observations, 
neurobehavioral screen, feed and water consumption, body and organ 
weights, hematologic and serum clinical chemistry evaluations, urinalysis, 
and necropsy and microscopic evaluations of selected tissues.  With the 
exception of serum clinical chemistry ornithine decarboxylase activity, all 
endpoints specified in OECD 410 for 21/28 day dermal subchronic toxicity 
studies were evaluated.  Histopathologic examination included adrenal, 
bone marrow, brain, heart, kidneys, liver, lungs, muscle, nerve, skin 
(treated and untreated), spinal cord, spleen, testes and any macroscopic 
changes. 
 
Statistical evaluation: 
Statistical evaluation of equality of means was made by the appropriate 
one way analysis of variance technique, followed by a multiple comparison 
procedure if needed.  First, Bartlett's test was performed to determine if 
groups had equal variance.  If the variances were equal, parametric 
procedures were used; if not, nonparametric procedures were used.  The 
parametric procedures were the standard one way ANOVA using the F 
distribution to assess significance.  If significant differences among the 
means were indicated, Dunnett's test was used to determine which means 
were significantly different from the control.  If a nonparametric procedure 
for testing equality of means was needed, the Kruskal-Wallis test was 
used, and if differences were indicated Dunn's summed rank test was used 
to determine which treatments differed from control. 
 
A statistical test for trend in the dose levels was also performed.  In the 
parametric case (i.e., equal variance) standard regression techniques with 
a test for trend and lack of fit were used.  In the nonparametric case 
Jonckheere's test for monotonic trend was used. 
 
The Bartlett's test was conducted at the 1% two-sided risk level.  All other 
tests were conducted at the 5% and 1%, two-sided risk level.  Statistical 
evaluations were not performed when the standard deviation for the control 
group was zero.  Dose groups were eliminated from analyses if their 
standard deviation was zero. 
 
Two-Group Analyses 
The variances of the two groups were tested for equality using the F-test.  
If the variances were equal, a standard independent two sample t-test was 
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used to determine equality of means.  If the variances differed at the 1% 
level of significance, Welch's t-test was used to determine equality of 
means.  T-tests were conducted at the 5% and 1% 2-sided risk level. 
 
 
The test for equal variance (Bartlell's) was conducted at the 1%, two-sided 
risk level.  All other statistical tests were conducted at the 5% and 1%, two-
sided risk level. 

Result : At the 0.75 ml/kg/day dose, two of the fifteen females were found dead 
during the first week of the study;  based on an assessment of morphologic 
abnormalities, a cause of death was not determined.  The remaining 
females and all fifteen males survived.  The survivors in this group had 
decreased weight gains and increased water consumption, compared to 
the control values.  Histopathology of the kidneys of the females revealed 
focal mineral deposits.  Severe, reversible skin irritation was seen at the 
dose site of all 0.75 ml/kg/day animals.  Histopathology of the site of topical 
application of THBA revealed surface accumulations of inflammatory 
cells/cell debris and/or necrotic debris, squamous cell hyperplasia, 
hyperkeratosis, dermal necrosis and ulcers and acute to subacute-chronic 
inflammation, edema and hypertrophy/hyperplasia of sebaceious glands.  
No evidence of THBA induced toxicity was seen in the feed consumption, 
physical evaluations, neurobehavioral studies, hematology, clinical 
chemistry, urinalysis or organ weight values of these animals. 
 
All 0.25 ml/kg/day animals survived to the end of the treatment period, and 
were free of test material related clinical signs.  However, mild to moderate 
skin irritation was seen at the dose site;  histopathology of the dose site 
revealed changes similar to those seen in the 0.75 ml/kg/day group but 
were less severe.  Histopathology of the kidneys (females only) also 
revealed changes which were similar to those seen in the 0.75 ml/kg/day 
group, but were less severe.  No evidence of THBA induced toxicity was 
seen in the body weights, feed consumption, water consumption, 
neurobehavioral studies, hematology, clinical chemistry, urinalysis or organ 
weight values of the 0.25 ml/kg/day animals. 
 
There were no treatment-related deaths in the 0.10 ml/kg/day animals, and 
all animals were free of clinical signs and significant skin irritation.  
Histopathology of the dose site revealed changes similar to those seen in 
the 0.75 ml/kg/day group but were minimal to slight in severity.  No 
evidence of THBA induced toxicity was seen in the body weights, feed 
consumption, water consumption, neurobehavioral studies, hematology, 
clinical chemistry, urinalysis or organ weight values of the 0.10 ml/kg/day 
animals.  Except for the skin lesions discussed previously, there were no 
significant microscopic changes seen in these animals which could be 
attributed to administration of THBA. 

Test substance : Test material is reported to be 100% pure. 
Attached document : Subacute dermal tables.pdf 
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Conclusion : Under the conditions of this study, the cutaneous administration of THBA to 
rats for 9 days at doses up to 0.75 ml/kg/day produced reversible changes 
in the skin at the application site for all groups and changes (mineral 
deposits) in the kidneys of female rats at 0.25 and 0.75 ml/kg/day.  The no-
observed-effect-level (NOEL) for systemic toxicity was 0.10 ml/kg/day. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
16.12.2004 (26)

 

5.5  GENETIC TOXICITY ‘IN VITRO‘ 

   
Type : Ames test 
System of testing :  
Test concentration :  
Cycotoxic concentr. :  
Metabolic activation : with and without 
Result : negative 
Method : other: 
Year : 1994 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : The test material was dissolved in dimethylsulfoxide based on solubility of 
the test article and compatibility with the target cells.    
 
For a probe study, tetrahydrobenzaldehyde was used at dose levels 
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ranging from 0.001 to 10.0 mg/plate on strain TA100 with and without S9 
metabolic activation.   The preincubation procedure was used.  The 
metabolic activation system was an Aroclor 1254-induced rat liver S9 
fraction. 
 
Salmonella thyphimurium strains TA98, TA100, TA1535, TA1537 and 
TA1538 were treated in triplicate with the vehicle control, an appropriate 
positive control substance, and 5 dose levels of tetrahydrobenzaldehyde 
both in the absence and in the presence of a rat liver S9 metabolic 
activation system using the preincubation method.  Dose levels used 
without metabolic activation ranged from 0.01 to 1.0 mg/plate and with 
metabolic activation ranged from 0.03 to 3.0 mg/plate.  The positive 
controls, 4-nitro-o-phenylenediamine was used without S9 in strains TA98 
and TA1538, sodium azide was used without S9 in strains TA100 and 
TA1535, 9-aminoacridine was used without S9 in strain TA1537 and 2-
aminoanthracene was used in all strains with S9.  Treated cultures were 
incubated at 37C for 48-72 hours.  Two independent repetitions of the 
complete assay were performed.   
 
A response was considered to be positive if it consistently produced a 
dose-related increase in the mean reversion frequency of at least one 
bacterial strain as compared to the vehicle control for that strain.  At least 
one of those doses must have produced a mean reversion frequency at 
least twice that of the vehicle control.  Alternatively, a test substance was 
considered a bacterial mutagen if there was a reproducible increase in the 
mean number of revertant colonies at a single dose level of at least 2-fold 
compared to the vehicle control.  Increases in the mean reversion 
frequency that were not dose related, or could not be reproduced, were 
considered negative test results. 
 
Methods cited were:   
Ames, B.N., McCann, J. and Yamasaki, F. (1975).  Methods for detecting 
carcinogens and mutagens with the Salmonella/mammalian-microsome 
mutagenicity test.   Mutation Research 31:347-364. 
 
Kier, L.D., Brusick, D.J., Auletta, A.E., VonHalle, E.S., Brown, M.M., 
Simmon, V.F., Dunkel, V., McCann, J., Mortelmans, K., Prival, M., Rao, 
T.K. and Ray, V. (1986). The Salmonella typhimurium/mammalian 
microsomal assay.  A report of the U.S. Environmental Protection Agency 
Gene-Tox Program.  Mutation Research 168: 69-240. 
 
Maron, D.M. and Ames, B.N. (1983). Revised methods for the Salmonella 
mutagenicity test.  Mutation Research 113:173-215. 

Result : In the probe study, tetrahydrobenzaldehyde was nontoxic to strain TA100 
at doses of 0.30 mg/plate or less in the absence of an S9 rat liver metabolic 
activation system and at doses of 1.0 mg/plate or less in the presence of 
S9 activation.  Complete absence of background lawn growth was 
observed at tetrahydrobenzaldehyde doses of 1.0 mg/plate or greater in 
the absence of metabolic activation and at doses of 3.0 mg/plate or greater 
in the presence of metabolic activation. 
 
For the definitive mutagenicity study using the Ames test, there was no 
mutagenic activity observed in strains TA98, TA100, TA1537 or TA1538 
with or without metabolic activation either by evidence of a dose-response 
relationship or a doubling of the mean number of colonies over the mean 
vehicle control value.  An increase of approximately 2-fold was observed in 
the mean number of colonies/plate in strain TA1535 in the presence of S9 
activation at 1.0 mg/plate (Table 1).  However, this increase did not appear 
to be dose-related, was within the normal range of variability for this strain 
and was not observed in an independent experiment. 
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                       Table 1 
    Results in strain TA1535 in the Ames test with 
                 metabolic activation 
 
Dose                        Mutants/plate 
Level       Initial         Replicate 
Control              11+/-2.0            4+/-1.7 
0.03                  11+/-1.0            7+/-5.5 
0.10                  11+/-1.5            5+/-2.0 
0.30                    9+/-2.9            6+/-1.5 
1.0                      9+/-3.0            9+/-4.6 
3.0                Toxic                Toxic 
2-AA               176+/-8.5        144+/-13.6 
Each value was conducted in triplicate. 
2-AA - 2-aminoanthracene 

Test substance : Purity of the test substance was 99.5% 
Attached document : Salmonella E coli results.pdf 
Conclusion : Tetrahydrobenzaldehyde did not produce consistent, dose-related 

mutagenic effects in any of the Salmonella strains tested, either in the 
absence or in the presence of an S9 metabolic activation system.  These 
results were observed in two independent tests.  Under the conditions of 
this Salmonella/microsome mutagenicity assay, tetrahydrobenzaldehyde 
was not considered mutagenic. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
30.08.2004 (27)
   
Type : Bacterial reverse mutation assay 
System of testing :  
Test concentration :  
Cycotoxic concentr. :  
Metabolic activation : with and without 
Result :  
Method : OECD Guide-line 471 
Year : 1997 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : The test material was dissolved in dimethylsulfoxide based on solubility of 
the test article and compatibility with the target cells.    
 
For a probe study, tetrahydrobenzaldehyde was used at dose levels 
ranging from 6.7 to 5000 µg/plate on Salmonella typhimurium strains TA98, 
TA100, TA1535, TA1537 and Escherichia coli strain WP2 uvrA with and 
without S9 metabolic activation.   The plate incorporation methodology was 
used.  The metabolic activation system was an Aroclor 1254-induced rat 
liver S9 fraction. 
 
Salmonella typhimurium strains TA98, TA100, TA1535, TA1537 and 
Escherichia coli strain WP2 uvrA were treated in triplicate with the vehicle 
control, an appropriate positive control substance, and 6 dose levels of 
tetrahydrobenzaldehyde both in the absence and in the presence of a rat 
liver S9 metabolic activation system using the plate incorporation method.  
Dose levels used with and without metabolic activation ranged from 33 to 
5000 µg/plate.  The positive controls, 2-nitrofluorene was used without S9 
in strains TA98, sodium azide was used without S9 in strains TA100 and 
TA1535, 9-aminoacridine was used without S9 in strain TA1537, methyl 
methanesulfonate was used in strain WP2 uvrA and 2-aminoanthracene 
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was used in all strains with S9.  Treated cultures were incubated at 37C for 
48-72 hours.  Two independent repetitions of the complete assay were 
performed.   
 
For the test material to be considered to be positive in this assay, it must 
cause a dose-related increase in the mean revertants/plate of at least one 
tester strain with a minimum of two increasing concentrations of test 
material.  Data sets for strains TA1535 and TA1537 were judged positive if 
the increase in mean revertants at the peak of the dose responseis equal 
to or greater than three times the mean vehicle control value.  Data sets for 
strains TA98, TA100 and WP2uvrA were judged positive if the increase in 
mean revertants at the peak of the dose response is equal to or greater 
than two times the mean vehicle control value.  

Remark : The results of these two Ames studies conducted by slightly different 
methods have resulted in slight increases in different strains in each study.  
None of the results have been reproducible between and/or within studies 
and thus the results are considered to be chance findings and the overall 
conclusion is that this material is negative in the Ames test. 

Result : For the probe study, the maximum dose tested was 5000 µg/plate.  No 
precipitate was observed but toxicity was observed at >3333 µg and 5000 
µg/plate with strains TA98 and TA1537 in both the presence and absence 
of S9 activation.  Based on the findings of the toxicity assay, the maximum 
dose plated in the mutagenicity assay was 5000 µg/plate. 
 
For the definitive studies, no precipitate was observed but toxicity was 
generally observed at 5000 µg/plate with tester strains TA98 and TA1537 
with and without metabolic activation. 
 
In the first study, experiment B1, a positive response was observed with 
tester strain TA100 (2.2-fold, maximum increase) in the presence of S9 
activation.  A slight increase of 1.8-fold above control value was observed 
in strain TA100 in the absence of S9 activation.  No other positive 
responses were observed with any of the remaining test strains/activation 
combinations. 
 
In the second study, experiment B2, the independent repeat assay, a 
positive response was observed in strain TA98 (3.1-fold maximum 
increase) in the absence of S9.  A slight increase of 1.7-fold above control 
value was observed in strain TA100 in the presence of S9 activation.  Due 
to a plating error in which two dose levels (1000 and 3333 µg/plate) did not 
receive aliquots of strain TA100 in the absence of S9 activation was not 
evaluated but was retested in experiment B3.  No positive responses were 
observed with the remaining strain/activation combinations. 
 
In the third study, experiment B3, no positive response was observed with 
strain TA100 in the absence of S9 activation.  A slight increase, 1.7x, was 
observed in strain TA100 in the absence of S9.   

Test substance : The test material was reported to be 99.7% pure.  Subsequent purity by 
capillary GC was 98.6%. 

Conclusion : Tetrahydrobenzaldehyde did not cause reproducible positive responses 
with any of the tester strains in the presence and absence of Aroclor-
induced rat liver S9.  However, the dose responsive increases observed 
with strain TA100 in the presence and absence of S9 activation suggest 
the presence of low level mutagenic activity. 

Reliability : (2) valid with restrictions 
  2e:  Meets generally accepted scientific standards, well-documented and 

acceptable for assessment 
30.08.2004 (28)
   
Type : HGPRT assay 
System of testing :  
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Test concentration :  
Cycotoxic concentr. :  
Metabolic activation :  
Result : negative 
Method : OECD Guide-line 476 
Year : 1997 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : The test material was dissolved in dimethylsulfoxide based on solubility of 
the test article, >500 mg/ml,  and compatibility with the target cells.    
 
For a probe study, CHO cells were exposed for 5 hours to the vehicle alone 
and 9 concentrations of test material ranging from 0.5 to 5000 µg/ml with 
and without metabolic activation.  For metabolic activation, Aroclor 1254-
induced rat liver S9 was used.   
 
For the definitive study, CHO cells were exposed for 5 hours to the vehicle 
alone, appropriate positive controls and 50, 100, 150, 200 and 250 µg/ml of 
test material without metabolic activation and 250, 500, 600, 750 and 1000 
µg/ml with metabolic activation in duplicate.  The positive controls, ethyl 
methanesulfonate and benzo(a)pyrene, were used without and with 
metabolic activation, respectively.  
 
The doses chosen for the independent repeat mutagenesis assay ranged 
from 100 to 400 µg/ml for the non-activated and 500 to 900 µg/ml for the 
S9-activated cultures. 
 
The assay will be considered positive in the event of a dose-dependent 
increase in mutant frequencies with at least two consecutive doses 
showing mutant frequencies which are elevated above 40 mutants/10(6) 
clonable cells.  If a single point above 40 mutants per 10(6) clonable cells 
is observed at the highest dose, the assay will be considered suspect.  If 
no culture exhibits a mutant frequency of >40 mutants per 10(6) clonable 
cells, the test material will be considered negative. 

Result : For the probe study, visible precipitate was observed in treatment medium 
at concentrations of 1500 and 5000 µg/ml.  Treatment medium was cloudy 
but with no visible precipitate at a concentration of 500 µg/ml.   
Concentrations of <150 µg/ml were soluble in treatment medium.  The 
osmolality of the solvent control was 442 mmol/kg and the osmolality of the 
highest soluble dose, 500 µg/ml, was 427 mmol/kg.  Cloning efficiency 
relative to the solvent controls (RCE) was 0% at 500 µg/ml without 
activation and 0% at 1500 µg/ml with S9 activation.  Based on the results of 
the toxicity test, the doses chosen for the initial mutagenesis assay ranged 
from 50 to 250 µg/ml for the non-activated cultures and 250 to 1000 µg/ml 
for the S9-activated cultures. 
 
For the definitive study, cultures treated with concentrations of 50, 100, 
150, 200 and 250 µg/ml test material without metabolic activation and 
concentrations of 250, 500, 600, 750 and 1000 µg/ml test material with 
metabolic activation were cloned.  No test material precipitate was 
observed at any dose level in treatment medium.  Relative cloning 
efficiency was 66% and 4% at the highest dose tested in the non-activated 
and S9-activated systems, respectively.  None of the treated cultures 
exhibited mutant frequencies of greater than 40 mutants per 10(6) clonable 
cells.   
 
For the independent repeat mutagenesis assay, cultures treated with 100, 
200, 250, 300 and 400 µg/ml for the non-activated and 500, 600, 750, 800 
and 900 µg/ml for the S9-activated cultures were cloned.  No test material 
precipitate was observed at any dose level in treatment medium.  Relative 
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cloning efficiency was 4 and 16% at the highest dose tested in the non-
activated and S9-activated systems, respectively.  None of the treated 
cultures exhibited mutant frequencies of greater than 40 mutants per 10(6) 
clonable cells. 

Test substance : The test material was reported to be 99.7% pure.  Subsequent purity by 
capillary GC was 98.6%. 

Conclusion : Tetrahydrobenzaldehyde did not cause a positive response in the non-
activated and S9-activated systems and was concluded to be negative 

Reliability : (1) valid without restriction 
  1a:  GLP guideline study 
30.08.2004 (29)

 

5.6  GENETIC TOXICITY ‘IN VIVO‘ 

   
Type : Micronucleus assay 
Species : mouse 
Sex : male/female 
Strain : ICR 
Route of admin. : i.p. 
Exposure period :  
Doses :  
Result : negative 
Method : OECD Guide-line 474 "Genetic Toxicology: Micronucleus Test" 
Year : 1997 
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : The test material was dissolved in corn oil which was determined to be the 
solvent of choice based on solubility and compatibility of the solvent with 
the test system.  The test article was soluble in corn oil at 500 mg/ml, the 
maximum concentration tested.   
 
As part of a probe study, groups of 5 male and 5 female ICR mice were 
dosed ip with 1, 10, 100, 1000, 1300, 1600, 2200 or 3000 mg active 
ingredient (AI) test material/kg body weight.  All animals died at doses of 
1600 mg/kg or greater.  At 1300 mg/kg, 3 of 5 males and 5 of 5 females 
died within 3 days of dose administration.   
 
For the micronucleus assay, groups of 15 male and 15 female mice were 
dosed with tetrahydrobenzaldehyde by a single ip injection of 0, 250, 500 
or 1000 mg AI/kg which was administered in a total volume of 20 ml corn 
oil/kg body weight.  At 1000 mg AI/kg body weight an additional group of 5 
male and 5 female mice dosed with tetrahydrobenzaldehyde were 
designated as replacement animals in the event of mortality prior to the 
scheduled sacrifice time.  Another group of 5 male and 5 female mice were 
dosed with the positive control, cyclophosphamide at 60 mg/kg.  Mortality, 
clinical signs and body weight gains were recorded.   
 
Groups of 5 male and 5 female mice from each treatment group were 
sacrificed 24-, 48- or 72-hours, bone marrow cells were collected and 
slides were prepared.  The positive control group was sacrificed only after 
24 hours.  The incidence of micronucleated polychromatic 
erythrocytes/1000 polychromatic erythrocytes was determined for each 
mouse and treatment group.  Statistical significance was determined using 
the Kastenbaum-Bowman tables which are based on binomial distribution 
(Kastenbaum M.A. and Bowman K.O. (1970).  Tables for determining the 
statistical significance of mutation frequencies.  Mutation Research 9:527-
549).  All analyses were performed separately for each sex and sampling 
time. 
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The test material was considered to induce a positive response if a 
treatment-related increase in micronucleated polychromatic erythrocytes 
was observed and one or more doses were statistically elevated relative to 
the vehicle control (p<0.05) at any sampling time. 

Result : The LD50 for the probe studies was calculated by probit analysis to be 
approximately 1263.6 mg AI/kg for male mice and female mice.  The high 
dose for the micronucleus test was set at 1000 mg AI/kg which was 
estimated to be approximately 80% of the LD50. 
 
For the micronucleus assay, male and female mice were dosed with a 
single intraperitoneal injection of 250, 500 or 1000 mg 
tetrahydrobenzaldehyde/kg body weight.   
 
The number of micronucleated polychromatic erythrocytes/1000 
polychromatic erythrocytes in test material treated groups was not 
statistically increased relative to their prespective vehicle control in either 
male or female mice, regardless of dose level or bone marrow collection 
time. 

Test substance : The test material was reported to be 99.7% pure.  Subsequent purity by 
capillary GC was 98.6%. 

Conclusion : Tetrahydrobenzaldehyde was considered to be negative in the 
micronucleus test using male and female ICR mice. 

Reliability : (1) valid without restriction 
  1a:  GLP guideline study 
30.08.2004 (30)

 

5.7  CARCINOGENICITY 

 

5.8.1 TOXICITY TO FERTILITY 

 

5.8.2 DEVELOPMENTAL TOXICITY/TERATOGENICITY 

 

5.8.3 TOXICITY TO REPRODUCTION, OTHER STUDIES 

   
Type :  
In vitro/in vivo : In vivo 
Species : rat 
Sex : male/female 
Strain : Sprague-Dawley 
Route of admin. : dermal 
Exposure period : 6 hrs/day 
Frequency of treatm. : 5 days/week for 9 exposures in two weeks 
Duration of test : two weeks 
Doses : 0.10, 0.25 and 0.75 ml/kg/day 
Control group : yes, concurrent vehicle 
Method :  
Year :  
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : As part of the two week dermal toxicity study, the ovaries and 
testes/epididymides were weighed and testes were examined 
histopathologically.  Mean values of all dose groups were compared to the 
mean value for the control group at each time interval.   
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Multiple Group Analyses 
Statistical evaluation of equality of means was made by one-way ANOVA, 
followed by a multiple comparison method if needed.  Bartlett's test was 
performed to determine equal variances.  If variances were equal, 
parametric procedures were used; if not, non-parametric methods were 
used.  The parametric procedures were the standard one-way ANOVA 
using the F distribution to assess significance.  If significant differences 
among the means was detected, Dunnett's test was used to determine 
which means were significantly different from the control.  If nonparametric 
procedures for testing equality of means was needed, the Kruskal-Wallis 
test was used, and if differences were indicated, Dunn's summed rank test 
was used to determine which treatments differed from control.  A statistical 
test for trend in the dose levels was also performed.  In the parametric 
case, standard regression techniques with a test for trend and lack of fit 
were used.  In the nonparametric case, Jonckheere's test for monotonic 
trend was used.  The Bartlett's test was conducted at the 1% two-sided risk 
level.  All other tests were conducted at the 5% and 1%, two-sided risk 
level.  Statistical evaluations were not performed when the standard 
deviation for the control group was zero.  Dose groups were eliminated 
from analyses if their standard deviation was zero. 
 
Two-Group Analyses 
The variances of the two groups were tested for equality using the F-test.  
If the variances were equal, a standard independent two sample t-test was 
used to determine equality of means.  If the variances differed at the 1% 
level of significance, Welch's t-test was used to determine equality of 
means.  T-tests were conducted at the 5% and 1% 2-sided risk level. 

Result : Ovary and testes/epididymides weights were unaffected in the two week 
study.  There were no treatment related histopathologic changes noted in 
the testes of males from the 0.75 ml/kg/day groups. 

Reliability : (2) valid with restrictions 
  2h - Although the dosing period was shorter than typically used for OECD 

421 studies, gross examination at the end of the study, organ weights for 
the major reproductive organs and histopathological examination of the 
testes in this study were within normal limits.  In a similarly designed study 
via the inhalation route, gross examination of the reproductive organs and 
testicular weights were within normal limits.   Collectively, these two studies 
provide no indication of a reproductive concern. 
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Type :  
In vitro/in vivo : In vivo 
Species : rat 
Sex : male/female 
Strain : Fischer 344 
Route of admin. : inhalation 
Exposure period : 6 hrs/day 
Frequency of treatm. : 5 days/week for 9 exposures in two weeks 
Duration of test : 2 weeks 
Doses : 5, 50 and 250 ppm 
Control group : yes 
Method :  
Year :  
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 
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Method : As part of the two week inhalation toxicity study, the testes and ovaries 
were weighed following 6 hr/day, 5 day/week for 9 exposures to 0, 5, 50 or 
250 ppm tetrahydrobenzaldehyde.  Gross examination of each organ was 
conducted on each rat at the scheduled necropsy.  Body weights, testes 
and brain weights were obtained and absolute and relative values 
calculated.  Histopathologic examination of the testes was conducted from 
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the control and high dose group. 
 
The data for quantitative continuous variables were intercompared for the 3 
exposure groups and the control group by the use of Levene's test for 
equality of variances, ANOVA, and t-tests.  The t-tests were used when the 
F value from the ANOVA was significant.  When Levene's test indicated 
homogenous variances, and the ANOVA was significant, a pooled t-test 
was used for pairwise comparisons.  When Levene's test indicated 
heterogeneous variances, all groups were compared by an ANOVA for 
unequal variances followed, when necessary, by a separate variance t-test 
for pairwise comparisons.  The data for quantitative continuous variables 
collected during the recovery period were compared between the control 
and 500 ppm exposure group using a 2-sample t-test.  Non-parametric 
data were evaluated using the Kruskal-Wallis test followed by the Mann-
Whitney U test when appropriate.  Incidence data were conpared using the 
Fisher's exact test when appropriate.  For all tests, the probability value of 
p <0.05 (two-tailed) was used as the level of significance. 

Result : Absolute and relative ovary and absolute testicular weights were 
unaffected.  However, due to a slight decrease in body weight along with a 
slight increase in testicular weight, the relative testicular weight was 
statistically significantly increased from control values.  The difference was 
approximately 8.5% greater for the high dose animals than for the control 
group.  Values for the 5 and 50 ppm male rats were comparable to control 
values.  As a percent of final brain weight, the ovary and testicular weights 
for the high dose group were comparable to control values.  There were no 
gross or microscopic (testes only) lesions noted at concentrations as high 
as 250 ppm. 

Reliability : (2) valid with restrictions 
  2h - Although the dosing period was shorter than typically used for OECD 

421 studies, gross examination at the end of the study, organ weights for 
the major reproductive organs and histopathological examination of the 
testes in this study were within normal limits.  In a similarly designed study 
via the inhalation route, gross examination of the reproductive organs and 
testicular weights were within normal limits.   Collectively, these two studies 
provide no indication of a reproductive concern. 

16.12.2004 (25)
   
Type :  
In vitro/in vivo : In vivo 
Species : rat 
Sex : male/female 
Strain : Fischer 344 
Route of admin. : inhalation 
Exposure period : 6 hours/day 
Frequency of treatm. : 5 days/week for 9 exposures 
Duration of test : two weeks 
Doses : 75, 250 and 500 ppm 
Control group : yes 
Method :  
Year :  
GLP : yes 
Test substance : as prescribed by 1.1 - 1.4 

 

57 / 64 

Method : As part of the two week inhalation toxicity study, the testes were weighed 
following 6 hr/day, 5 day/week for 9 exposures to 0, 75, 250 or 500 ppm 
tetrahydrobenzaldehyde.   Gross examination of each organ was 
conducted on each rat at the scheduled necropsy.  Body weights, testes 
and brain weights were obtained and absolute and relative values 
calculated.  Histopathologic examination of the testes was conducted from 
the control and high dose group. 
 
The data for quantitative continuous variables were intercompared for the 3 



5. Toxicity Id 100-50-5 
 Date 16.12.2004 

 

exposure groups and the control group by the use of Levene's test for 
equality of variances, ANOVA, and t-tests.  The t-tests were used when the 
F value from the ANOVA was significant.  When Levene's test indicated 
homogenous variances, and the ANOVA was significant, a pooled t-test 
was used for pairwise comparisons.  When Levene's test indicated 
heterogeneous variances, all groups were compared by an ANOVA for 
unequal variances followed, when necessary, by a separate variance t-test 
for pairwise comparisons.  The data for quantitative continuous variables 
collected during the recovery period were compared between the control 
and 500 ppm exposure group using a 2-sample t-test.  Non-parametric 
data were evaluated using the Kruskal-Wallis test followed by the Mann-
Whitney U test when appropriate.  Incidence data were conpared using the 
Fisher's exact test when appropriate.  For all tests, the probability value of 
p <0.05 (two-tailed) was used as the level of significance.  

Result : Absolute and as a percentage of final brain weights, testicular weights were 
unaffected in the two week study at concentrations as high as 500 ppm.  
Relative testicular weights, as a percentage of final body weight, were 
increased from control values for males from the 250 and 500 ppm 
exposure groups.  There were no gross or microscopic (testes only) lesions 
noted at concentrations as high as 500 ppm. 

Reliability : (2) valid with restrictions 
  2h - Although the dosing period was shorter than typically used for OECD 

421 studies, gross examination at the end of the study, organ weights for 
the major reproductive organs and histopathological examination of the 
testes in this study were within normal limits.  In a similarly designed study 
via the inhalation route, gross examination of the reproductive organs and 
testicular weights were within normal limits.   Collectively, these two studies 
provide no indication of a reproductive concern. 
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5.9  SPECIFIC INVESTIGATIONS 

 

5.10 EXPOSURE EXPERIENCE 

 

5.11 ADDITIONAL REMARKS 
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6.1  ANALYTICAL METHODS 
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